methylthiopropionaldehyde) or from a-keto--y-methylthiobutyric acid by peroxidase in the presence of Mns+, sulfite, and a monophenol. Siegel and Galston (9) reported that the apoprotein moiety of horseradish peroxidase, though devoid of peroxidase activity, retains its activity as an IAA oxidase when it is supplied with 10 ,uM Mn2+and 2,4-dichlorophenol. This report prompted us to examine whether the activity of peroxidase, as an oxidase catalyzing ethylene production from a-keto-y-methylthiobutyric acid, requires the heme prosthetic group or not. In contrast to the findings of Siegel and Galston (9) we found that the heme prosthetic group in peroxidase is essential for the oxidase activity of both IAA oxidation and ethylene production, as well as for its peroxidase activity.
Cleavage of horseradish peroxidase into heme and apoenzyme by acid butanone and reconstitution of holoenzyme from heme and apoenzyme were performed as described by Yonetani (14) , who has discussed the advantages of acid-butanone method over the conventional acid-acetone method for preparation of apoperoxidase. For reconstitution of holoenzyme, we used crystalline heme (equine hematin) purchased from Sigma. The reaction mixture and the method used here for the assay of IAA oxidase were essentially as described by Siegel and Galston (9) , except that the amount of the enzyme employed was so adjusted that the increase in optical density per minute at 254 nm was no more than 0.10. Within this range, the rate of the reaction is proportional to the enzyme concentration. The kinetics of the reaction shows that a lag period usually precedes the steady state of the increase in absorbancy. Enzyme activity measurements were taken from the linear portion of the time course curve following the lag period. when the apoenzyme is recombined with crystalline hematin. Hematin alone does not catalyze any of the reactions at an appreciable rate. We therefore conclude that the heme prosthetic group is directly involved in all three of these peroxidase-catalyzed reactions. Such a conclusion is consistent with the proposed mechanism for peroxidase-catalyzed reactions (1, 2). Ethylene-forming Enzyme Horseradish peroxidase (type II) was purchased from Sigma Chemical Company; the relative heme content is expressed as the ratio of the absorbancy at 403 nm (due to the heme group) to that at 275 nm (due to the protein). Peroxidase was assayed by following the change in absorbance at 460 nm due to the peroxidation of o-dianisidine (11); 1 unit of peroxidase activity is defined as the amount of enzyme that catalyzes peroxidation of 1 MAmole of odianisidine per min. IAA oxidase was determined in a reaction mixture (final volume, 3 ml) containing 0.25 mM IAA; 10 mM phosphate buffer, pH 5.8; 50 Mm MnSO4 ; and 25 AM 2,4-dichlorophenol; activity of IAA oxidase is given as the increase of absorbancy at 254 nm. Ethylene production from a-keto--y-methylthiobutyrate was determined in a reaction mixture (total volume, 1.0 ml) containing 0.5 mM substrate; 50 mm phosphate buffer, pH 7.5; 0.1 mM MnSO4 ; 50 MM phenol; 2 mM NaHSOs ; 50 ,M EDTA; and 0.2 to 1 ,ug of enzyme; activity is given as the volume of ethylene produced during the first 10 min of the reaction. All While we prepared apoperoxidase with acid-butanone and assayed the IAA oxidase activity within a range at which the increase in absorbancy at 254 nm is no more than 0.10/min, Siegel and Galston (9) 
